Impact of mapping points in high-density mapping of the left atrium.
Currently, high-density mapping techniques are being discussed for more precise voltage mapping, lesion validation after pulmonary vein isolation (PVI) and superior left atrial tachycardia (LAT) mapping. However, the quality of high-density maps varies according to different mapping systems, multipolar catheter (MPC) types and numbers of mapping points. The aim of this study was to evaluate the impact of different numbers of mapping points in high-density mapping on validity. From February 2016 to August 2018, 154 patients with previous PVI ablation and recurrent atrial fibrillation (AF) or left atrial tachycardia (LAT) were mapped by Orion™ multipolar catheter and Rhythmia HDx™ mapping system at our centre. Of those, 90 maps from 25 patients [11 male patients/14 female patients; age 76 ± 12 years] with 8000 to 16,000 mapping points in the primary map were collected. All maps were evaluated offline by two independent and blinded electrophysiologists regarding the following issues: (1) Is PVI observable in all veins? (2) Does voltage map cover the whole left atrium? (3) Does activation map display one or more isthmuses? The 90 maps consist of 30 maps with deactivated 24 of 64 electrodes of MPC with < 1000 mapping points (A), 30 maps with deactivated 16 of 64 electrodes of MPC and 2000 to 6000 mapping points (B) and 30 primary maps with 8000 to 16,000 mapping points (C). For (A), only in one map (3.3%), for (B) in 20 maps (66.7%, p < 0.05) and for (C) in 24 maps (80%) both investigators agreed with evaluable PVI in all veins. Investigators were able to assess whether the voltage map covered the whole left atrium and the same low voltage areas in (A) in 0 maps, in (B) in 16 maps (53%, p < 0.05) and in (C) in 23 maps (77%, p < 0.05). Also, investigators were able to locate the same critical isthmuses in the activation maps in (A) in 0 maps, in (B) in 2 maps (7%) and in (C) in 20 maps (67%, p < 0.05). In order to achieve comparable high-density maps which are verified by independent investigators, a minimum of 2000 to 6000 mapping points are required in the majority of voltage maps to evaluate PVI and low voltage areas. To define the critical isthmuses in activations maps, 8000 mapping points or more might be necessary. High-density maps with more than 8000 points increase the interrater reliability.